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Abstract: The impact of the interfacial contribution on overal properties increases with decreasing grain size of polycrystaline materials. It is wel known that 
distribution and size of cluster defects are rather diferent in bulk than grain boundaries. In light of “bottom-up” approaches, a study at the atomic level 
determining the distribution of crystalographic defects could clarify their contribution to the macroscopic properties, and then diferentiate materials for 
outstanding or precise applications. In this work, Positron Annihilation Spectroscopy (PAS) is used to characterize the distribution of defects within 8 mol% 
Y2O3-stabilized zirconia (8YSZ) structures prepared by sintering through three diferent thermal treatments, i.e. a conventional thermal cycle in air and N2/H2 






































































































































8mol%Y2O3 nanocrystalinepowders(8YSZ, Nanostructured &

































































































































































































































Thermaltreatment 8YSZ-Air 8YSZ-FF 8YSZ-N2/H2
Apparentdensitya:ρHe [g·cm−3] 5.85±0.05 5.86±0.05 5.86±0.05
[%] N99 N99 N99
Apparentdensityb:ρH2O [g·cm−3] 4.1±0.3 5.4±0.3 4.8±0.4
[%] 70±2 91±2 82±2
Totalporosityc [%] 39.3±0.1 32.2±0.1 23.8±0.1























































































































Material τ1[ps] I1[%] τ2[ps] I2[%] τ3[ns] I3[%] τav[ps] τB[ps]a
Zr 164.4±0.4 99.55±0.05 1.3±0.2 0.45±0.05
Singlecrystal 184.4±0.6 99.52±0.06 1.4±0.2 0.48±0.06
8YSZ-Air 191±3 95±2 500±100 4±2 1±2 0.2±0.6 203±7 196±4
8YSZ-FF 192±2 97.3±0.4 800±300 1.8±0.4 3±2 0.9±0.5 203±7 195±2
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